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DETAILED ACTION 

Specification 

Applicant is reminded of the proper format for an abstract of the disclosure. 

The abstract should generally be limited to a single paragraph on a separate 
sheet within the range of 50 to 1 50 words. It is important that the abstract not exceed 
150 words in length since the space provided for the abstract on the computer tape 
used by the printer is limited. Appropriate correction is required. 

Claim Objections 

Claim 8 is objected to because of the following informalities: the phrase "trilayer" 
lacks proper antecedent basis. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1 -3, 1 0-1 3,15-1 9, 36-39, 41-42, 60-61 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Burrows et al (US 5917280) in view of 
Tsutsui (US 2004/0027059 A1). 

Regarding Claim 1. Burrows teaches a) a light-transmissive substrate 
(substantially transmissive substrate, 70, see at least Fig. 2); b) a light-transmissive first 
electrode layer (61); c) a first charge transport layer (62h); d) a light-emissive layer 
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(lower laminate of 64e, EL); e) a first charge injection electrode layer (thin layered 
portion of 65) on the light-emissive layer; f) a second charge transport layer (upper 
laminate of 68e, ETL); and g) a second electrode layer (69). Burrows fails to teach the 
first charge injection electrode layer being electrically floating. 

In the same field of endeavor, Tsutsui teaches an organic electroluminescent 
device (see at least Fig. 1) having an electrode (104) being electrically floating in order 
to improve current efficiency of the organic electroluminescent device ([0032, 0035]). 
The electrode (thin layered portion of 65) of Burrows is in accordance with Tsutsui's 
embodiment in that Burrows's electrode is correspondingly formed between two 
electroluminescent layers, thereby sustaining a similarity in locality, in order to allow for 
an improvement of current efficiency to take place in Burrows's light emitting device. 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to modify the electrode layer, as disclosed by Tsutsui, in the light 
emitting device of Burrows in order to improve current efficiency of the light emitting 
device 

Regarding Claim 2, Burrows teaches that the first electrode layer is an anode 
electrode layer (61 , Col. 4, lines 54-56), wherein the second electrode layer is a cathode 
electrode layer (69, Col. 5, lines 17-18), wherein the first charge transport layer is a hole 
transport layer (62h, HTL), wherein the second charge transport layer is an organic- 
based electron transport layer (68e, ETL, Col. 4, lines 59-60), and wherein the first 
embedded charge injection electrode layer (thin layered portion of 65) is formed of a low 
work function metal or metal alloy (Mg:Ag alloy, Col. 5, lines 1-2). 
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Regarding Claim 3. Burrows teaches the first embedded charge injection 
electrode layer (thin layered portion of 65) is formed of an alloy of Mg:Ag (Col. 5, lines 
1-2). 

Regarding Claim 10, Burrows teaches the organic electron-transport layer (upper 
laminate of 68e, ETL) is formed of electron-conductive organic molecules (Alq, Col. 6, 
lines 45-47). 

Regarding Claim 1 1 . Burrows teaches that the organic electron-transport layer 
has a thickness in a range from about 30 to about 300 nm (20 nm to 80 nm, Col. 6, lines 
45-47). 

Regarding Claim 12. Burrows teaches that the cathode electrode layer (69) is 
made of a Ag (Mg:Ag alloy, Col. 5, lines 17-20). 

Regarding Claim 13. Burrows teaches that the anode electrode layer (61 ) is 
made of ITO (Col. 4, lines 56-57). 

Regarding Claim 15. Burrows teaches a second charge injection electrode layer 
(upper layer of 63) between the light-emissive layer and the hole transport layer. 
Burrows fails to teach the first charge injection electrode layer being electrically floating. 

In the same field of endeavor, Tsutsui teaches an organic electroluminescent 
device (see at least Fig. 1) having an electrode (104) being electrically floating in order 
to improve current efficiency of the organic electroluminescent device ([0032, 0035]). 
The electrode (upper layer of 63) of Burrows is in accordance with Tsutsui's 
embodiment in that Burrows's electrode is correspondingly formed between two 
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electroluminescent layers, thereby sustaining a similarity in locality, in order to allow for 
an improvement of current efficiency to take place in Burrows's light emitting device. 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to modify the electrode layer, as disclosed by Tsutsui, in the light 
emitting device of Burrows in order to improve current efficiency of the light emitting 
device 

Regarding Claim 16, Burrows teaches that the second embedded charge 
injection electrode layer (upper layer of 63) is formed of a material selected from the 
group consisting of high work function metals and metal oxides (ITO, Col. 4, lines 63- 
65). 

Regarding Claim 17. Burrows teaches that the second embedded charge 
injection electrode layer (upper layer of 63) is formed of indium tin oxide (ITO, Col. 4, 
lines 63-65). 

Regarding Claim 18, Burrows teaches that the organic electron-transport layer 
(upper laminate of 68e, ETL) is formed of electron-conductive organic molecules such 
as Alq (Alq, Col. 6, lines 45-47). 

Regarding Claim 19, Burrows teaches that a thickness of the first embedded 
charge injection electrode (thin layered portion of 65, thickness: 5-20 nm, Col. 6, lines 
50-52) and a thickness of the electron-transport layer (68e, ETL, 20 - 80 nm, Col. 6, 
lines 45-47) are selected to give destructive interference of pre-selected wavelengths of 
light. Examiner is utilizing the thicknesses as disclosed in applicant's specification to 
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ensure that the inherency of a destructive interference results by attaining the disclosed 
thicknesses thereof. 

Regarding Claim 36. Burrows teaches a) a light-transmissive substrate 
(substantially transmissive substrate, 70, see at least Fig. 2); b) a light-transmissive first 
electrode layer (61); c) a hole transporting layer (62h); d) a first charge injection 
electrode layer (upper layer of 63) on the hole-transporting layer e) a light-emissive 
layer (lower laminate of 64e, EL); f) a organic electron transport layer (Alq, upper 
laminate of 68e, ETL); and g) a cathode electrode layer (69). Burrows fails to teach the 
first charge injection electrode layer being electrically floating. 

In the same field of endeavor, Tsutsui teaches an organic electroluminescent 
device (see at least Fig. 1) having an electrode (104) being electrically floating in order 
to improve current efficiency of the organic electroluminescent device ([0032, 0035]). 
The electrode (thin layered portion of 65) of Burrows is in accordance with Tsutsui's 
embodiment in that Burrows's electrode is correspondingly formed between two 
electroluminescent layers, thereby sustaining a similarity in locality, in order to allow for 
an improvement of current efficiency to take place in Burrows's light emitting device. 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to modify the electrode layer, as disclosed by Tsutsui, in the light 
emitting device of Burrows in order to improve current efficiency of the light emitting 
device. 

Regarding Claim 37. Burrows teaches a second charge injection electrode layer 
(thin layered portion of 65) between the light-emissive layer and the electron transport 
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layer. Burrows fails to teach the first charge injection electrode layer being electrically 
floating. 

In the same field of endeavor, Tsutsui teaches an organic electroluminescent 
device (see at least Fig. 1) having an electrode (104) being electrically floating in order 
to improve current efficiency of the organic electroluminescent device ([0032, 0035]). 
The electrode (upper layer of 63) of Burrows is in accordance with Tsutsui's 
embodiment in that Burrows's electrode is correspondingly formed between two 
electroluminescent layers, thereby sustaining a similarity in locality, in order to allow for 
an improvement of current efficiency to take place in Burrows's light emitting device. 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to modify the electrode layer, as disclosed by Tsutsui, in the light 
emitting device of Burrows in order to improve current efficiency of the light emitting 
device. 

Regarding Claim 38. Burrows teaches that the first embedded charge injection 
electrode layer (upper layer of 63) is formed of a material selected from the group 
consisting of high work function metals and metal oxides (ITO, Col. 4, lines 63-65). 

Regarding Claim 39. Burrows teaches that the first embedded charge injection 
electrode layer (upper layer of 63) is formed of indium tin oxide (ITO, Col. 4, lines 63- 
65). 

Regarding Claim 41. Burrows teaches that the second embedded charge 
injection electrode layer (thin layered portion of 65) is formed of a low work function 
metal or metal alloy (Mg:Ag alloy, Col. 5, lines 1-2). 
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Regarding Claim 42. Burrows teaches the second embedded charge injection 
electrode layer (thin layered portion of 65) is formed of an alloy of Mg:Ag (Col. 5, lines 
1-2). 

Regarding Claim 60. Burrows teaches a power supply means connected 
between the anode electrode layer and the cathode electrode layer for applying a pre- 
selected voltage across the anode electrode layer and the cathode electrode layer and 
all layers therebetween (refer to at least Fig. 2, vB). 

Regarding Claim 61. Burrows teaches that the light emissive layer is produced 
using any one of organic based fluorescent molecules (Alq 3 , Col. 6, lines 58-59). 

2. Claims 4-5, 8-9, 43-44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Burrows et al (US 5917280) in view of Tsutsui (US 2004/0027059 
A1 ) in further view of Mori et al (US 2004/0028944 A1 ). 

Regarding Claim 4. Burrows-Tsutsui teaches the invention set forth above (see 
rejection in Claim 1 above). Burrows-Tsutsui fails to teach the first embedded charge 
injection electrode layer being formed of a bi-layer of alkali fluoride/metal. 

In the same field of endeavor, Mori teaches light emitting device with a charge 
injection electrode layer (cathode, [0107]) being formed of a bi-layer of alkali 
fluoride/metal (LiF/AI, [0107]) wherein the charge injection electrode layer is provided as 
a bi-layer of alkali fluoride/metal (LiF/AI, [0107]) or Mg:AI ([0042]), thus exemplifying 
recognized equivalent materials of the charge injection electrode layer in the art. 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to provide the charge injection electrode layer of a bi-layer 
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of alkali fluoride/metal as suitable instead of as Mg.AI, since the selection of any of 
these known equivalents would be considered within the level of ordinary skill in the art 
as evidenced by Mori's teaching. 

Regarding Claim 5. Burrows-Tsutsui-Mori teaches the bi-layer of alkali 
fluoride/metal is LiF/AI (LiF/AI, [0107] of '944). 

Regarding Claim 8. Burrows-Tsutsui-Mori teaches that the metal layers in the 
bilaryers have a thickness in a range from 2 nm to 30 nm (2.6 nm, [0107] of '944). 

Regarding Claim 9, Burrows-Tsutsui-Mori teaches that the alkali fluoride layer 
thickness is in the range from about 0.2 to 1 nm (0.6 nm, [0107] of '944]. 

Regarding Claim 43, Burrows-Tsutsui teaches the invention set forth above (see 
rejection in Claim 1 above). Burrows-Tsutsui fails to teach the first embedded charge 
injection electrode layer being formed of a bi-layer of alkali fluoride/metal. 

In the same field of endeavor, Mori teaches light emitting device with a charge 
injection electrode layer (cathode, [0107]) being formed of a bi-layer of alkali 
fluoride/metal (LiF/AI, [0107]) wherein the charge injection electrode layer is provided as 
a bi-layer of alkali fluoride/metal (LiF/AI, [0107]) or Mg:AI ([0042]), thus exemplifying 
recognized equivalent materials of the charge injection electrode layer in the art. 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to provide the charge injection electrode layer of a bi-layer 
of alkali fluoride/metal as suitable instead of as Mg:AI, since the selection of any of 
these known equivalents would be considered within the level of ordinary skill in the art 
as evidenced by Mori's teaching. 
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Regarding Claim 44. Burrows-Tsutsui-Mori teaches the bi-layer of alkali 
fluoride/metal is LiF/AI (LiF/AI, [0107] of '944). 

3. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Burrows 
et al (US 591 7280) in view of Tsutsui (US 2004/0027059 A1 ) in further view of Aziz et al 
(US 2002/01 80349 A1). 

Regarding Claim 14. Burrows-Tsutsui teaches the invention set forth above (see 
rejection in Claim 1 above). Burrows-Tsutsui lacks a cathode capping layer. 

In the same field of endeavor, Aziz teaches an organic light emitting device with 
a cathode capping layer made of a dielectric such as Si oxide (capping region, formed 
on cathode [0198]) in order to protect the light emitting device from ambient conditions 
([0198]). 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to add the cathode capping layer, as disclosed by Aziz, in the light 
emitting device of Burrows-Tsutsui in order to protect the light emitting device from 
ambient conditions. 

4. Claims 20-25, 32-33, 46-47, 53-54 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Burrows et al (US 5917280) in view of Tsutsui (US 2004/0027059 
A1 ) in further view of Kwong et al (US 2002/0074935 A1 ). 

Regarding Claim 20. Burrows teaches a) a substrate (70, see at least Fig. 2); b) 
an anode electrode layer (61); c) a hole transport layer (62h); d) a light-emissive layer 
(lower laminate of 64e, EL); e) a first charge injection electrode layer (thin layered 
portion of 65) on the light-emissive layer; f) an organic electron transport layer (Alq, 
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upper laminate of 68e, ETL); and g) a cathode (69). Burrows fails to teach the first 
charge injection electrode layer being electrically floating. 

In the same field of endeavor, Tsutsui teaches an organic electroluminescent 
device (see at least Fig. 1) having an electrode (104) being electrically floating in order 
to improve current efficiency of the organic electroluminescent device ([0032, 0035]). 
The electrode (thin layered portion of 65) of Burrows is in accordance with Tsutsui's 
embodiment in that Burrows's electrode is correspondingly formed between two 
electroluminescent layers, thereby sustaining a similarity in locality, in order to allow for 
an improvement of current efficiency to take place in Burrows's light emitting device. 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to modify the electrode layer, as disclosed by Tsutsui, in the light 
emitting device of Burrows in order to improve current efficiency of the light emitting 
device 

Burrows-Tsutsui fails to teach the light-emitting device as a top emitting. In the 
same field of endeavor, Kwong teaches an organic light emitting device wherein the 
device is provided as top emitting or bottom emitting ([0053]), thus exemplifying 
recognized equivalent materials of the device in the art. Accordingly, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to provide 
the light emitting device of Burrows-Tsutsui as top emitting instead of as bottom 
emitting, since the selection of any of these known equivalents would be considered 
within the level of ordinary skill in the art as evidenced by Kwong's teaching. 
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Accordingly, Kwong teaches an optically reflective anode electrode layer and a light 
transmissive cathode electrode layer ([0053]). 

Regarding Claim 21. Burrows teaches the organic electron-transport layer (upper 
laminate of 68e, ETL) is formed of electron-conductive organic molecules (Alq, Col. 6, 
lines 45-47). 

Regarding Claim 22. Burrows teaches that the organic electron-transport layer 
(upper laminate of 68e, ETL) is formed of electron-conductive organic molecules such 
as Alq (Alq, Col. 6, lines 45-47). 

Regarding Claim 23. Burrows teaches that the organic electron-transport layer 
has a thickness in a range from about 30 to about 300 nm (20 nm to 80 nm, Col. 6, lines 
45-47). 

Regarding Claim 24. Burrows teaches that the first embedded charge injection 
electrode layer (thin layered portion of 65) is formed of a low work function metal or 
metal alloy (Mg:Ag alloy, Col. 5, lines 1-2). 

Regarding Claim 25. Burrows teaches the first embedded charge injection 
electrode layer (thin layered portion of 65) is formed of an alloy of Mg:Ag (Col. 5, lines 
1-2). 

Regarding Claim 32. Burrows teaches that the cathode electrode layer (69) is 
made of a Ag (Mg:Ag alloy, Col. 5, lines 17-20). 

Regarding Claim 33. Burrows teaches that metal layer has a thickness in a range 
from 15 nm to 300 nm (50 nm to 200 nm; Col. 7, lines 12-13). 
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Regarding Claim 46, Burrows teaches a) a substrate (70, see at least Fig. 2); b) 
an anode electrode layer (61 ); c) a hole transport layer (62h); d) a first charge injection 
electrode layer (layer of 63) on hole transport layer; e) a light-emissive layer (lower 
laminate of 64e, EL); f) an organic electron transport layer (Alq, upper laminate of 68e, 
ETL); and g) a cathode (69). Burrows fails to teach the first charge injection electrode 
layer being electrically floating. 

In the same field of endeavor, Tsutsui teaches an organic electroluminescent 
device (see at least Fig. 1) having an electrode (104) being electrically floating in order 
to improve current efficiency of the organic electroluminescent device ([0032, 0035]). 
The electrode (layer of 63) of Burrows is in accordance with Tsutsui's embodiment in 
that Burrows's electrode is correspondingly formed between two electroluminescent 
layers, thereby sustaining a similarity in locality, in order to allow for an improvement of 
current efficiency to take place in Burrows's light emitting device. 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to modify the electrode layer, as disclosed by Tsutsui, in the light 
emitting device of Burrows in order to improve current efficiency of the light emitting 
device 

Burrows-Tsutsui fails to teach the light-emitting device as a top emitting. In the 
same field of endeavor, Kwong teaches an organic light emitting device wherein the 
device is provided as top emitting or bottom emitting ([0053]), thus exemplifying 
recognized equivalent materials of the device in the art. Accordingly, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to provide 
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the light emitting device of Burrows-Tsutsui as top emitting instead of as bottom 
emitting, since the selection of any of these known equivalents would be considered 
within the level of ordinary skill in the art as evidenced by Kwong's teaching. 
Accordingly, Kwong teaches a transmissive cathode electrode layer ([0053]). 

Regarding Claim 47. Burrows teaches a second charge injection electrode layer 
(layer of 65) between the light-emissive layer and the electron transport layer. Burrows 
fails to teach the first charge injection electrode layer being electrically floating. 

In the same field of endeavor, Tsutsui teaches an organic electroluminescent 
device (see at least Fig. 1) having an electrode (104) being electrically floating in order 
to improve current efficiency of the organic electroluminescent device ([0032, 0035]). 
The electrode (upper layer of 63) of Burrows is in accordance with Tsutsui's 
embodiment in that Burrows's electrode is correspondingly formed between two 
electroluminescent layers, thereby sustaining a similarity in locality, in order to allow for 
an improvement of current efficiency to take place in Burrows's light emitting device. 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to modify the electrode layer, as disclosed by Tsutsui, in the light 
emitting device of Burrows in order to improve current efficiency of the light emitting 
device. 

Regarding Claim 53. Burrows teaches that the second embedded charge 
injection electrode layer (thin layered portion of 65) is formed of a low work function 
metal or metal alloy (Mg:Ag alloy, Col. 5, lines 1-2). 
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Regarding Claim 54, Burrows teaches the second embedded charge injection 
electrode layer (thin layered portion of 65) is formed of an alloy of Mg:Ag (Col. 5, lines 
1-2). 

5. Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Burrows 
et al (US 591 7280) in view of Tsutsui (US 2004/0027059 A1 ) in further view of Kwong et 
al (US 2002/0074935 A1 ) in further view of Aziz et al (US 2002/01 80349 A1 ). 

Regarding Claim 34, Burrows-Tsutsui-Kwong teaches the invention set forth 
above (see rejection in Claim 1 above). Burrows-Tsutsui-Kwong lacks a cathode 
capping layer. 

In the same field of endeavor, Aziz teaches an organic light emitting device with 
a cathode capping layer made of a dielectric such as Si oxide (capping region, formed 
on cathode [0198]) in order to protect the light emitting device from ambient conditions 
([0198]). 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to add the cathode capping layer, as disclosed by Aziz, in the light 
emitting device of Burrows-Tsutsui-Kwong in order to protect the light emitting device 
from ambient conditions. 

6. Claims 26-27, 30-31, 55-56 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Burrows et al (US 5917280) in view of Tsutsui (US 2004/0027059 
A1 ) in further view of Kwong et al (US 2002/0074935 A1 ) in further view of Mori et al 
(US 2004/0028944 A1). 
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Regarding Claim 26. Burrows-Tsutsui-Kwong teaches the invention set forth 
above (see rejection in Claim 1 above). Burrows-Tsutsui-Kwong fails to teach the first 
embedded charge injection electrode layer being formed of a bi-layer of alkali 
fluoride/metal. 

In the same field of endeavor, Mori teaches light emitting device with a charge 
injection electrode layer (cathode, [0107]) being formed of a bi-layer of alkali 
fluoride/metal (LiF/AI, [0107]) wherein the charge injection electrode layer is provided as 
a bi-layer of alkali fluoride/metal (LiF/AI, [0107]) or Mg:AI ([0042]), thus exemplifying 
recognized equivalent materials of the charge injection electrode layer in the art. 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to provide the charge injection electrode layer of a bi-layer 
of alkali fluoride/metal as suitable instead of as Mg:AI, since the selection of any of 
these known equivalents would be considered within the level of ordinary skill in the art 
as evidenced by Mori's teaching. 

Regarding Claim 27. Burrows-Tsutsui-Kwong-Mori teaches the bi-layer of alkali 
fluoride/metal is LiF/AI (LiF/AI, [0107] of '944). 

Regarding Claim 30. Burrows-Tsutsui-Kwong-Mori teaches that the metal layers 
in the bilaryers have a thickness in a range from 2 nm to 30 nm (2.6 nm, [0107] of '944). 

Regarding Claim 31. Burrows-Tsutsui-Kwong-Mori teaches that the alkali fluoride 
layer thickness is in the range from about 0.2 to 1 nm (0.6 nm, [0107] of '944]. 

Regarding Claim 55. Burrows-Tsutsui-Kwong teaches the invention set forth 
above (see rejection in Claim 1 above). Burrows-Tsutsui-Kwong fails to teach the first 
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embedded charge injection electrode layer being formed of a bi-layer of alkali 
fluoride/metal. 

In the same field of endeavor, Mori teaches light emitting device with a charge 
injection electrode layer (cathode, [0107]) being formed of a bi-layer of alkali 
fluoride/metal (LiF/AI, [0107]) wherein the charge injection electrode layer is provided as 
a bi-layer of alkali fluoride/metal (LiF/AI, [0107]) or Mg:AI ([0042]), thus exemplifying 
recognized equivalent materials of the charge injection electrode layer in the art. 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to provide the charge injection electrode layer of a bi-layer 
of alkali fluoride/metal as suitable instead of as Mg:AI, since the selection of any of 
these known equivalents would be considered within the level of ordinary skill in the art 
as evidenced by Mori's teaching. 

Regarding Claim 56, Burrows-Tsutsui-Kwong-Mori teaches the bi-layer of alkali 
fluoride/metal is LiF/AI (LiF/AI, [0107] of '944). 

7. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over Burrows 
et al (US 5917280) in view of Tsutsui (US 2004/0027059 A1) in further view of Epstein 
et al (US 5663573 A). 

Regarding Claim 40 t Burrows-Tsutsui teaches the invention set forth above (see 
rejection in Claim 36 above). Burrows-Tsutsui fails to teach the first embedded charge 
injection electrode layer being formed of graphitic carbon. 

In the same field of endeavor, Epstein teaches an electroluminescent device 
wherein an electrode is provided as Indium Tin Oxide or graphite carbon (Col. 7, lines 
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56-61), thus exemplifying recognized equivalent materials of the electrode materials in 
the art. 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to provide the electrode of Burrows-Tsutsui as graphitic 
carbon instead of as Indium Tin Oxide, since the selection of any of these known 
equivalents would be considered within the level of ordinary skill in the art as evidenced 
by Epstein's teaching. 

8. Claims 48-49, 50-51 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Burrows et al (US 5917280) in view of Tsutsui (US 2004/0027059 A1 ) in further 
view of Kwong et al (US 2002/0074935 Al ) in further view of Okazaki et a! (US 
2003/0062530 A1). 

Regarding Claim 48. Burrows-Tsutsui-Kwong teaches the invention set forth 
above (see rejection in Claim 1 above). Burrows-Tsutsui-Kwong fails to the teach the 
first embedded charge injection electrode being formed of a highly reflective metal. 

In the same field of endeavor, Okazaki teaches a light emitting device with an 
electrode being formed of a highly reflective metal ([0109]) in order to improve the 
external quantum efficiency ([0109] [01 13]). 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to add the electrode, as disclosed by Okazaki, in the light emitting 
device of Burrows-Tsutsui-Kwong in order to improve the external quantum efficiency. 

Regarding Claim 49. Burrows-Tsutsui-Kwong-Okazaki teaches that the highly 
reflective metal is aluminum ([0109] of '530). 
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Regarding Claim 50, Burrows-Tsutsui-Kwong-Okazaki teaches the first 
embedded charge injection electrode layer is formed of a material selected from the 
group consisting of high work function metals (silver, [0109] of '530). 

Regarding Claim 51 , Burrows-Tsutsui-Kwong-Okazaki teaches the first 
embedded charge injection electrode is formed of silver ([0109] of '530). 
9. Claim 52 is rejected under 35 U.S.C. 103(a) as being unpatentable over Burrows 
et al (US 5917280) in view of Tsutsui (US 2004/0027059 A1) in further view of Kwong et 
al (US 2002/0074935 A1 ) in further view of Okazaki et al (US 2003/0062530 A1 ) in 
further view of Epstein et al (US 5663573 A). 

forth above (see rejection in Claim 46 above). Burrows-Tsutsui-Kwong-Okazaki fails to 
teach the first embedded charge injection electrode layer being formed of graphitic 
carbon. 

In the same field of endeavor, Epstein teaches an electroluminescent device 
wherein an electrode is provided as silver or graphite carbon (Col. 7, lines 56-61), thus 
exemplifying recognized equivalent materials of the electrode materials in the art. 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to provide the electrode of Burrows-Tsutsui-Kwong- 
Okazaki as graphitic carbon instead of as silver, since the selection of any of these 
known equivalents would be considered within the level of ordinary skill in the art as 
evidenced by Epstein's teaching. 
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10. Claim 35, 59 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Burrows et al (US 5917280) in view of Tsutsui (US 2004/0027059 A1) in further view of 
Kwong et al (US 2002/0074935 A1) in further view of Song et al (US 2003/0122481 A1). 

Regarding Claim 35. Burrows-Tsutsui-Kwong teaches the invention set forth 
above (see rejectio in Claim 20 above). Burrows-Tsutsui-Kwong fails to specifically 
teach that the thickness of the first embedded charge injection electrode and a 
thickness of the hole-transport layer and a thickness of the light-emissive layer are 
selected to give destructive interference of pre-selected wavelengths of light. 

In the same field of endeavor, Song teaches the thickness of the electrode, hole 
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interference of pre-selected wavelengths of light in order to ensure that a difference in 
the luminance can be minimized for all colors of red, green and blue, thereby optimizing 
the color distribution ([0011], [0047]). 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to modify the thicknesses, as disclosed by Song, in the of light 
emitting device of Burrows-Tsutsui-Kwong in order to ensure that a difference in the 
luminance can be minimized for all colors of red, green and blue, thereby optimizing the 
color distribution. 

Regarding Claim 59, Burrows-Tsutsui-Kwong teaches the invention set forth 
above (see rejectio in Claim 46 above). Burrows-Tsutsui-Kwong fails to specifically 
teach that the thickness of the first embedded charge injection electrode and a 
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thickness of the hole-transport layer are selected to give destructive interference of pre- 
selected wavelengths of light. 

In the same field of endeavor, Song teaches the thickness of the electrode, hole 
transport layer ([0016]) are selected to give destructive interference of pre-selected 
wavelengths of light in order to ensure that a difference in the luminance can be 
minimized for all colors of red, green and blue, thereby optimizing the color distribution 
([0011], [0047]). 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to modify the thicknesses, as disclosed by Song, in the of light 
emitting device of Burrows-Tsutsui-Kwong in order to ensure that a difference in the 
luminance can be minimized for all colors of red, green and blue, thereby optimizing the 
color distribution. 

1 1 . Claims 45 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Burrows et al (US 5917280) in view of Tsutsui (US 2004/0027059 A1 ) in further view of 
Song et al (US 2003/0122481 A1). 

Regarding Claim 45, Burrows-Tsutsui teaches the invention set forth above (see 
rejectio in Claim 20 above). Burrows-Tsutsui fails to specifically teach that a thickness 
of the first embedded charge injection electrode and a thickness of the light emissive 
layer and the electron transport layer are selected to give destructive interference of 
pre-selected wavelengths of light. 

In the same field of endeavor, Song teaches the thickness of the electrode, 
electron transport layer and light-emissive layer ([0015-0016]) are selected to give 
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destructive interference of pre-selected wavelengths of light in order to ensure that a 
difference in the luminance can be minimized for all colors of red, green and blue, 
thereby optimizing the color distribution ([001 1], [0047]). 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to modify the thicknesses, as disclosed by Song, in the of light 
emitting device of Burrows-Tsutsui in order to ensure that a difference in the luminance 
can be minimized for all colors of red, green and blue, thereby optimizing the color 
distribution. 

12. Claims 6-7, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Burrows et a! (US 5917280) in view of Tsutsui (US 2004/0027059 A1) in further view of 
Burroughes et al (WO 2000/048257 A1). 

Regarding Claim 6, Burrows-Tsutsui teaches the invention set forth above (see 
rejection in Claim 1 above). Burrows-Tsutsui fails to teach the first embedded charge 
injection electrode being formed of a tri-layer of an alkaline fluoride/metal/metal 

In the same field of endeavor, Burroughes an organic light emissive device with 
an electrode being formed of a tri-layer of an alkaline fluoride/metal/metal (LiF/Mg/AI, 
Pages 3-5) in order to improve the conditions for the charge injection into and change 
recombination in the emissive layer, thereby providing a significant increase in device 
efficiency (Page 2, Par. 1 & Page 7, Par. 4). 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to modify the electrode, as disclosed by Burroughes, in the light 
emitting device of Burrows-Tsutsui in order to in order to improve the conditions for the 
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charge injection into and change recombination in the emissive layer, thereby providing 
a significant increase in device efficiency. 

Regarding Claim 7. Burrows-Tsutsui-Burroughes teaches the tri-layer of a 
fluoride/metal/metal is LiF/AI/Mg (LiF/Mg/AI, Pages 3-5). The significance of Mg and Al 
locality is irrelevant as both are metals. 

1 3. Claims 28-29, 57-58 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Burrows et al (US 5917280) in view of Tsutsui (US 2004/0027059 A1 ) in further 
view of Kwong et al (US 2002/0074935 A1 ) in further view of Burroughes et al (WO 
2000/048257 A1). 

Regarding Claim 28, Burrows-Tsutsui-Kwong teaches the invention set forth 
above (see rejection in Claim 1 above). Burrows-Tsutsui-Kwong fails to teach the first 
embedded charge injection electrode being formed of a tri-layer of an alkaline 
fluoride/metal/metal 

In the same field of endeavor, Burroughes an organic light emissive device with 
an electrode being formed of a tri-layer of an alkaline fluoride/metal/metal (LiF/Mg/AI, 
Pages 3-5) in order to improve the conditions for the charge injection into and change 
recombination in the emissive layer, thereby providing a significant increase in device 
efficiency (Page 2, Par. 1 & Page 7, Par. 4). 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to modify the electrode, as disclosed by Burroughes, in the light 
emitting device of Burrows-Tsutsui-Kwong in order to in order to improve the conditions 
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for the charge injection into and change recombination in the emissive layer, thereby 
providing a significant increase in device efficiency. 

Regarding Claim 29, Burrows-Tsutsui-Kwong-Burroughes teaches the tri-layer of 
a fluoride/metal/metal is LiF/AI/Mg (LiF/Mg/AI, Pages 3-5). The significance of Mg and 
Al locality is irrelevant as both are metals. 

Regarding Claim 57, Burrows-Tsutsui-Kwong teaches the invention set forth 
above (see rejection in Claim 1 above). Burrows-Tsutsui-Kwong fails to teach the first 
embedded charge injection electrode being formed of a tri-layer of an alkaline 
fluoride/metal/metal 

In the same field of endeavor, Burroughes an organic light emissive device with 
an electrode being formed of a tri-layer of an alkaline fluoride/metal/metal (LiF/Mg/AI, 
Pages 3-5) in order to improve the conditions for the charge injection into and change 
recombination in the emissive layer, thereby providing a significant increase in device 
efficiency (Page 2, Par. 1 & Page 7, Par. 4). 

Therefore, it would have been obvious to one of ordinary skill in the art, at the 
time of the invention, to modify the electrode, as disclosed by Burroughes, in the light 
emitting device of Burrows-Tsutsui-Kwong in order to in order to improve the conditions 
for the charge injection into and change recombination in the emissive layer, thereby 
providing a significant increase in device efficiency. 

Regarding Claim 58. Burrows-Tsutsui-Kwong-Burroughes teaches the tri-layer of 
a fluoride/metal/metal is LiF/AI/Mg (LiF/Mg/AI, Pages 3-5). The significance of Mg and 
Al locality is irrelevant as both are metals. 
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